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Abstract

Measurement informatics, which combines many physical and chemical analysis techniques required for
material development with machine learning, is expected to realize unprecedented analysis speed and creation
of added values. This paper exemplifies a case where the measurement time has been shortened by combining
a synchrotron radiation experiment with Bayesian optimization, a case where labor saving in image analysis
has been realized by deep learning, and a case where data quality has been improved by super-resolution
imaging. Also introduced is an in-house preparation of infrastructure allowing everyone to use Al technology.
Measurement informatics is an interdisciplinary technology involving domain knowledge (here, expertise in the
field of analysis), data science, and information engineering. The importance of efforts that combine these three

FEATURE : Prediction and measurement of microstructures and properties in materials

technical fields has been demonstrated.
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Fig.1 Experimental (left) and predicted (right) feature map of
X-ray diffraction pattern obtained from Si-Ge film
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Fig.2 SEM image (left) and teaching data (right) for segmentation
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Fig.3 SEM image (left) and predicted data (right) by using deep-
learning
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Fig.5 Comparison of (a) experimental high-resolution SEM image (resolution 10 nm equivalent); Ground truth, (b) SRRAM, (c) Lanczos method,
(d) Nearest neighbor interpolations, and (e) original observation (resolution 100 nm equivalent)
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Table 1 3-dimentional structure analysis (volume)

(um’)
Object Conventional SR
Oxides 145.3 150.5
Carbon 24.7 26.4
Void 113.9 106.8
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Table 2 3-dimentional structure analysis (contact surface area)

(um?)
Object1 Object2 Conventional SR
Oxides Carbon 55.1 68.9
Oxides Void 252.2 329.5
Carbon Void 332.4 556.2
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